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(54) PLL PRESET METHOD AND PRESET TYPE PLL CIRCUIT 

(57)Abstract: 

PURPOSE: To improve the C/N, simplify the circuit and to make preset 
data accurate. 

CONSTITUTION: The preset type PLL circuit comprising a phase 
comparator 1, a variable frequency divider 8, a VCO 2, a loop filter 4, a 
ROM 6, a RAM 7 and a CPU 5 is provided with a D/A converter 3 and 
an unlock detection means 9. Simultaneously at application of power, 
data corresponding to a preset frequency are read out and fed to a 
variable frequency divider 8, a VCO 2 is oscillated at a minimum 
frequency, then control data are changed by a specified value each and 
fed to the VCO 2 via D/A converter 3 and an unlock state is monitored 
by an unlock detection means. Then the data in unlock state are 
extracted and corrected by a data correction means and written in the 
RAM 7. The stored preset data are read out of the RAM 7 and inputted 
to the D/A converter 3 to control the VCO 2. 
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CLAIMS 
[Claim(s)] 

[Claim 1] A phase comparator, a variable divider, and a storage means to memorize the data corresponding to 
each division ratio, In the PLL presetting approach of the presetting mold PLL circuit equipped with the 
voltage-controlled oscillator by which presetting is carried out with said data, and an unlocking detection means 
to output an unlocking signal when a phase comparator is in an unlocking condition The input data to a voltage- 
controlled oscillator is changed supervising said unlocking signal. The PLL presetting approach characterized by 
writing the data which detected the upper limit and minimum of a lock range, outputted the input data to the 
voltage-controlled oscillator corresponding to the upper limit and minimum of said lock range, amended said 
outputted data, and were obtained by it in the above-mentioned storage means. 

[Claim 2] In the presetting mold PLL circuit equipped with the phase comparator, the variable divider, a storage 
means to memorize the data corresponding to each division ratio, and the voltage-controlled oscillator by which 
presetting is carried out with said data An unlocking detection means to output an unlocking signal when a 
phase comparator is in an unlocking condition, [ when again outputted with the event of the unlocking signal of 
a data modification means to change the input data to a voltage-controlled oscillator, and said unlocking 
detection means no longer being outputted ] The presetting mold PLL circuit characterized by having a data 
output means to output the data given to the voltage-controlled oscillator, and the data correction means 
which writes the data which amended said data outputted from this data output means, and were obtained by it 
in the above-mentioned storage means. 

[Claim 3] In the presetting mold PLL circuit equipped with the phase comparator, the variable divider, a storage 
means to memorize the data corresponding to each division ratio, and the voltage-controlled oscillator by which 
presetting is carried out with said data An unlocking detection means to output an unlocking signal when a 
phase comparator is in an unlocking condition, In the event of the standup of the unlocking signal of a data 
modification means to change the input data to a voltage-controlled oscillator, and said unlocking detection 
means The presetting mold PLL circuit characterized by having a data output means to output the data given 
to the voltage-controlled oscillator, and the data correction means which writes the data which amended said 
data outputted from this data output means, and were obtained by it in the above-mentioned storage means. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the PLL presetting approach and a presetting mold PLL circuit 

especially about the PLL circuit used for a transmitter etc. 

[0002] 

[Description of the Prior Art] As shown in drawing 7 , if a phase comparator 11 compares a phase with every 
[ of a variable divider 18 ] division ratio (henceforth N data), after the control voltage according to phase 
contrast will come out of a phase comparator 11 and will carry out smoothness of it with a loop filter 14, a PLL 
circuit controls the voltage-controlled oscillator (it is called Following VCO.) 12 by the electrical potential 
difference, and a frequency locks it. 

[0003] There were some which switch presetting data one after another for every preset frequency about 
actuation of controlling VC012 by the presetting data from the random access memory (it being called 
Following RAM.) 17 as a storage means directly through a digital to analog converter (henceforth a D/A 
converter) 13 as the approach of a high-speed switch of the oscillation frequency of a PLL circuit from the 
former while a microprocessor (it is called Following CPU.) 15 controls a variable divider 18. 
[0004] The PLL circuit of this method for example, the input-control electrical potential difference of VC012 
when a phase comparator locks at the time of manufacture shipment Analog-to-digital converter (it is called an 
A/D converter below.) After reading by 10, changing to a digital signal, considering the error at the time of the 
oscillation of VC012 under the effect of generation of heat of a device by CPU15 and amending to somewhat 
low **, it was what RAMI 7 is made to memorize, takes it out if needed, and is utilized as presetting data. 
[0005] In addition, control by above CPU15 is performed by the control program of a read only memory (it is 
called Following ROM.) 16, and data. 
[0006] 

[Problem(s) to be Solved by the Invention] However, since wiring was taken about in order to carry out A/D 
conversion of the input-control electrical potential difference of VCO which has a high impedance at the time 
of a lock by the above-mentioned conventional approach and to take out the data, the buffer amplifier which is 
easy to receive disturbance, turns [ of the carrier/noise ratio as the whole PLL circuit (henceforth a C/N 
ratio) ] degradation up on the contrary, and accompanies an A/D converter and it was also required, and the 
circuit was complicated. 

[0007] Moreover, since it memorized and it was used after considering the error at the time of the oscillation of 
VCO under the effect of generation of heat of a device and amending the value of presetting data to somewhat 
low **, presetting data tended to become incorrectness. 

[0008] This invention aims at obtaining more exact presetting data while it was proposed in view of the above- 
mentioned trouble and attains improvement of a C/N ratio, and simplification of a circuit. 
[0009] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, it sets to the PLL 
presetting approach of this invention. A phase comparator, a variable divider, and a storage means to memorize 
the data corresponding to each division ratio, In the PLL presetting approach of the presetting mold PLL circuit 
equipped with the voltage-controlled oscillator by which presetting is carried out with said data, and an 
unlocking detection means to output an unlocking signal when a phase comparator is in an unlocking condition 
The input data to a voltage-controlled oscillator is changed supervising said unlocking signal. The upper limit 
and minimum of a lock range were detected, the input data to the voltage-controlled oscillator corresponding to 
the upper limit and minimum of said lock range was outputted, said outputted data were amended, and the 
approach of writing the data obtained by it in the above-mentioned storage means was used. 
[0010] Moreover, it sets in the presetting mold PLL circuit of this invention. In the presetting mold PLL circuit 
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equipped with the phase comparator, the variable divider, a storage means to memorize the data corresponding 
to each division ratio, and the voltage-controlled oscillator by which presetting is carried out with said data An 
unlocking detection means to output an unlocking signal when a phase comparator is in an unlocking condition, 
[ when again outputted with the event of the unlocking signal of a data modification means to change the input 
data to a voltage-controlled oscillator, and said unlocking detection means no longer being outputted ] It had a 
data output means to output the data given to the voltage-controlled oscillator, and the amendment means 
which writes the data which amended said both data outputted from this data output means, and were obtained 
by it in the above-mentioned storage means. 

[001 1] Furthermore, it sets in the presetting mold PLL circuit equipped with the phase comparator, the variable 
divider, a storage means to memorize the data corresponding to each division ratio, and the voltage-controlled 
oscillator by which presetting is carried out with said data. An unlocking detection means to output an unlocking 
signal when a phase comparator is in an unlocking condition, In the event of the standup of the unlocking signal 
of a data modification means to change the input data to a voltage-controlled oscillator, and said unlocking 
detection means It had a data output means to output the data given to the voltage-controlled oscillator, and 
the data correction means which writes the data which amended said data outputted from this data output 
means, and were obtained by it in the above-mentioned storage means. 
[001 2] 

[Function] in the PLL presetting approach of this invention, and a presetting mold PLL circuit, N data 
corresponding to a request frequency input into a variable divider first — having — VCO — the lowest 
oscillation frequency of the VCO — or the data corresponding to a high oscillation frequency are inputted, 
consequently, a frequency with lowest VCO — or it oscillates on a high frequency, and after dividing of the 
oscillation frequency is carried out by the variable divider, reference frequency and a phase are compared by 
the phase comparator. 

[0013] In this condition, although the lock range which requires the lock of a phase comparator for dispersion in 

the component to constitute etc. is unknown, since the inputted data are separated from the lock range 

expected, it does not lock, but an unlocking signal is outputted by the unlocking detection means. 

[0014] Next, if the input data to VCO is changed with the data modification means, it will go into the lock range 

of a phase comparator soon, and an unlocking signal will no longer be outputted. The input data to VCO in this 

event is outputted by the data output means, and is stored temporarily for a storage means. 

[001 5] Then, if the input data from there to VCO is changed, it will separate from the lock range of a phase 

comparator, and an unlocking signal will be outputted again. The input data to VCO in this event is outputted by 

the data output means, and is stored temporarily for a storage means. Next, ejection and a data correction 

means amend the data stored temporarily, new data are obtained, and the storage means is made to memorize 

it. It is used as presetting data from next time. 

[0016] Moreover, supervising an unlocking signal, if the input data to VCO is changed a lot with a data 

modification means, it will go into a lock range soon and the output of an unlocking signal will be lost. From the 

event of the output of an unlocking signal being lost, if the input data to VCO is made to change in the 

increment direction and the reduction direction with a data modification means, an unlocking signal will appear 

in two places, the upper bed of a lock range, and a soffit By the data output means, the input data of VCO at 

that time is outputted, respectively, and is stored temporarily for a storage means. 

[0017] And ejection and a data correction means amend the data stored temporarily, and new data are 

obtained. 

[0018] 

[Example] The PLL presetting approach of this invention and a presetting mold PLL circuit are explained at a 
detail based on the equipment and the drawing which used the presetting mold PLL circuit below. 
[001 9] (Example 1) Flow chart drawing of the control program with which drawing 1 was built in the block 
diagram of the presetting mold PLL circuit of this example, and drawing 2 was built in ROM of drawing 1 , and 
drawing 3 are the data and timing diagram drawings of the output of an unlocking signal which are outputted to 
a D/A converter from CPU of drawing 1 . Here, although the data of the data modification means and data 
output means which are controlled by CPU, and a data correction means are a digital signal, it is changed to an 
analog value and the data value of (B) of drawing 3 expresses it. 

[0020] As for a sign 1, a phase comparator, the control program with which in VCO and 3 a loop filter and 5 
include CPU and, as for 6, a D/A converter and 4 include [ 2 ] the program of a data modification means, a data 
output means, and a data correction means and ROM in which data were built, and 7 are unlocking detection 
means by which RAM and 8 were built in the variable divider and 9 was built in the phase comparator 1, among 
drawing. 

[0021] Centering on flow chart drawing of drawing 2 , it explains with reference to drawing 1 and drawing 3 , It 
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sets to step S1 and is preset frequency fl. In order to preset, reading appearance of the N data N1 
corresponding to preset frequency f1 is carried out from ROM6, and it is inputted into a variable divider 8. In 
drawing 2 , N data corresponding to preset frequency f are used as Data N, and the data corresponding to the 
1st preset frequency f1 are used as data N1 and Data D (N1) here by using the variable data for determining 
preset frequency f as Data D (N). 

[0022] In addition, Data D (0) are presetting data initial value, and are a fixed numeric value. 
[0023] Next, the presetting data initial value D corresponding to the oscillation lowest frequency of VC02 
proper (0) has Data D (N1) substituted for the timing T1 of drawing 3 [B] in step S2. then, the step S3 — Data 
D (N1) — default value d — a guide peg — it is inputted into D/A converter 3 by step S4 the back the bottom. 
Then, the output voltage according to it comes out from D/A converter 3, it is impressed by VC02, and VC02 
is oscillated according to output voltage. 

[0024] Here, if input voltage goes up, VC02 is constituted so that an output frequency may also become high. 
[0025] If the output frequency of VC02 goes into a variable divider 8, dividing of it is carried out according to 
the N data N1, and it compares the phase of the frequency and reference frequency with a phase comparator 1. 
Since it is a value lower enough than the lock range of a frequency fl, at this event, the unlocking detection 
means 9 built in the phase comparator 1 detects an unlocking condition, and, as for Data D (N1), outputs an 
unlocking signal. This is the phase of step S5. 

[0026] When an unlocking signal is outputted, as shown in step S3, a data modification means inputs Data D 
(N1) into D/A converter 3 again by step S4 by the command of CPU5 as data D (M1) with which only default 
value d updated raising and it. If the output voltage of D/A converter 3 goes up and it is impressed to VC02, 
the oscillation frequency of VC02 will go up. The oscillation frequency has a lock condition again checked with 
a phase comparator 1 in an above-mentioned path. 

[0027] The above actuation is repeated until an unlocking signal is no longer outputted. The situation of addition 
of this data is expressed to [B] of drawing 3 . 

[0028] If it goes into a lock range, the unlocking detection means 9 will detect that the phase comparator 1 
changed into the lock condition. If it becomes so, at the event of the timing T2 of dra wi ng 3 [B], a data output 
means will read and output the data D in CPU5 (N1'X This is stored temporarily as data L of the soffit 
frequency of a lock range (N1) at RAM7. This is step S6. 

[0029] Even after memorizing the data L of the soffit frequency of a lock range (N1), it is increased from Data 
D (NT) default value every d, and data are inputted into D/A converter 3. This condition continues until an 
unlocking signal is detected next. This is steps S7 and S8 and S9. In the state of the lock, a phase comparator 
1, VC02, the loop filter 4, and the variable divider 8 are carrying out actuation which brings a frequency close 
to preset frequency. 

[0030] If the unlocking signal U2 is outputted at the event of timing T3 after repeating the aforementioned 
actuation several times, a carrier beam data output means is step S10 about it, the data D in CPU5 in the 
event (N1") are read, and this is stored temporarily as data H of the upper bed frequency of a lock range (N1) 
at RAM7. 

[0031] Modification of data is stopped at the same time it acquires the value of the data H of the upper bed 
frequency of a lock range (N1) by timing T3. Next, the data H (N1) of the value which lengthened default value d 
from the data L of the soffit frequency of a lock range (N1), and an upper bed frequency are averaged, an 
average value M (N1) is taken out with step S1 1, and it writes in RAM7 at step S12 by making it into presetting 
data. Here, it sets to drawing 3 (B) and is RL. The above-mentioned average value M (N1) is almost without 
error with the central value of a lock range at a actual lock range. 

[0032] The writing of the N data N1 corresponding to one preset frequency fl and the presetting data M (N1) is 
completed above. 

[0033] If the frequency which should be carried out presetting remains, in the phase of the first step S1 by step 
S13 furthermore, by return and timing T four Data N2 corresponding to the following preset frequency f2 Read 
and it inputs into a variable divider 8. The presetting data initial value D corresponding to the oscillation lowest 
frequency of VC02 proper (0) is substituted for step S2 by D (N) almost simultaneous, default value d is added 
at step S3, and it is inputted into D/A converter 3. The above actuation is repeated. 

[0034] Although it is needless to say, whenever a surrounding environment is the same, the presetting data 
initial value D (0) is fixed. Control by CPU5 of the above actuation is performed with the control program and 
data which were written to ROM6. 

[0035] In addition, the presetting data initial value corresponding to the oscillation highest frequency of VC02 
proper may be put in instead of the presetting data initial value D corresponding to the oscillation lowest 
frequency of VC02 proper (0) as data first inputted into D/A converter 3, and a data modification means makes 
data the thing which decreases instead of an increment in that case. Although upper bed data and soffit data 
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interchange, the other data output means and the data correction means are the same. 

[0036] Moreover, although it is digital value in the case of an example and the presetting data for controlling 
VC02 are changing it into the analog value with D/A converter 3, they may control direct VC02 by it by making 
presetting data into an analog value. 
(Example 2) 

[0037] Moreover, an above-mentioned example 1 and an above-mentioned configuration are the same, and the 
PLL presetting approach that operations differ a little, and a presetting mold PLL circuit are explained to a 
detail based on drawing 4 , drawing 5 , and drawing 6 . In addition, drawing 4 and drawing 5 are a series of flow 
charts of an example 2. About the step which carries out the same actuation as an example 1, it omitted a little. 

[0038] In step S21, in order to preset preset frequency fl1, reading appearance of the N data N11 
corresponding to preset frequency f1 1 is carried out from ROM6, and it is inputted into a variable divider 8. Like 
the example 1, N data corresponding to preset frequency f are used as Data N, and the data corresponding to 
the 1 st preset frequency f1 1 for the variable data for determining presetting data are used as data N1 1 , Data S 
(N1 1), and Data D (N1 1) as data S (N) and data D (N) here. In addition, data S (0) is presetting data initial value, 
and is a fixed numeric value. 

[0039] Next, default value h is added at step S23, and it is inputted into D/A converter 3 in step S24 to timing 
T11 at the same time presetting data initial value S (0) corresponding to the oscillation lowest frequency of 
VC02 proper is substituted for Data S (N1 1) at step S22. Since the oscillation lowest frequency of VC02 
proper is separated from the lock range enough, it is step S25, and an unlocking detection means outputs an 
unlocking signal. In step S25, step S23, and step S24, while the unlocking signal is outputted, data are increased 
default value every h by the data modification means, and this actuation is repeated until a frequency is locked. 
[0040] Here, default value h is the width of face RL of the lock range expected. It is set as the somewhat small 
value. 

[0041] To timing T12, the data S (N1T) locked first are used as Data D (N11) in step S26, the default value d 
smaller than the aforementioned default value h is added to it at step S27, and it inputs into D/A converter 3 at 
step S28. An unlocking signal is supervised at step S29, step S27, and step S28 after that, adding data at 
intervals of default value d. And when it is the timing T13 to which the unlocking signal was outputted, the data 
D (N1D which the data output means took out are made to store temporarily as upper bed frequency data H of 
a lock range (N1 1) at step S30 at RAM7. 

[0042] Then, after subtracting default value d from the aforementioned data D (N11) by step S31 and inputting 
into D/A converter 3 by step S32 to timing T14, at step S32, step S33, and step S31, data are subtracted 
default value every d and the situation of the output of an unlocking signal is seen. When it is the timing T15 to 
which the unlocking signal was outputted, the data D (N1 1") which the data output means took out are made to 
store temporarily as soffit frequency data L of a lock range (N1 1) at step S34 at RAM7. 

[0043] Then, equalization of data is processed at step S35, and the writing of step S36 is processed. If there is 
another frequency which should be carried out presetting, by step S37, it will return to step S21 and above- 
mentioned actuation will be repeated. 

[0044] In the presetting mold PLL circuit of this example, it is large in the variation of data in the beginning, and 
since it set up small after finding the lock range, a lock range can be found early, it understands to a numeric 
value with still more detailed upper bed frequency and soffit frequency, and presetting data become accuracy 
more. 
[0045] 

[Effect of the Invention] Since according to the PLL presetting approach of this invention, and the presetting 
mold PLL circuit wiring and mounting components decrease and it low-cost-izes upwards, since the circuit of 
the A/D converter for input voltage measurement of required VCO becomes unnecessary conventionally, and it 
is not necessary to pull out wiring from the input of VCO which is high impedance, the C/N ratio of the whole 
PLL circuit is improved. 

[0046] Moreover, since in manufacturing a presetting mold PLL circuit the data which detected and obtained 
the ends of the lock range of a desired frequency to accuracy are averaged and it writes in RAM with N data as 
presetting data even if dispersion is in the configuration component of VCO or others, accuracy can be made to 
oscillate more the frequency which should be carried out presetting, and a lock uptime can manufacture a short 
presetting mold PLL circuit. Furthermore, also when it mass-produces, a defective can be suppressed to the 
minimum, and the engine performance also improves. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the presetting mold PLL circuit of an example 1 and an example 2. 
[Drawing 2] It is flow chart drawing of the control program built in ROM of the presetting mold PLL circuit of an 
example 1. 

[Draw ing 3] They are the output data of CPU of the presetting mold PLL circuit of an example 1, and timing 
diagram drawing of an unlocking signal. 

[Drawing 4] It is the flow chart of the control program built in ROM of the presetting mold PLL circuit of an 
example 2, and is drawing showing the first portion. 

[Drawing 5] It is the flow chart of the control program built in ROM of the presetting mold PLL circuit of an 
example 2, and is drawing which expresses the section the second half in which it is connected with the first 
portion of drawing 4 . 

[Drawing 6] They are the output data of CPU of the presetting mold PLL circuit of an example 2, and timing 
diagram drawing of an unlocking signal. 

[Drawing 7] It is the block diagram of one example of the conventional presetting mold PLL circuit. 
[Description of Notations] 

1 Phase Comparator 

2 Voltage-controlled Oscillator (VCO) 

3 Digital-analog Converter (D/A Converter) 

4 Loop Filter 

5 Microprocessor (CPU) 

6 Read-only Memory (ROM) 

7 Random Access Memory (RAM) [Storage Means] 

8 Variable Divider 

9 Unlocking Detection Means 

S3, S7, S23, S27, S31 Data modification means 
S6, S10, S26, S30, S34 Data output means 
S11, S35 Data correction means 
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